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10 (54) Title of the Invention: PRINTER DEVICE AND ITS 
CONTROL METHOD 
(57) Abstract 

[Purpose] 

To provide a printing apparatus having a plurality 
15 of printing mechanisms that can perform the printing 
using an appropriate mechanism without being given a 
direction for using a printing mechanism. 
[Constitution] 

If print data is' accepted by print data input 
20 means 1, its contents are analyzed by data analysis 

means 2, and the characteristics of data are determined 
for each area. Print mechanism switching means 3 
selects a printing mechanism for use from among the 
printing mechanisms 1 to n in accordance with the 
25 determined characteristics. For example, an LBP is 

selected for the black character, and a color ink jet 
is selected for the color image. In this manner, an 
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appropriate printing mechanism can be selected even if 
there is not particularly a direction. Further, the 
printing apparatus has easy recovery from errors by 
determining an error condition in each printing 
5 mechanism to divert data to another printing mechanism. 
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[Claims for the Patent] 
[Claim 1] 

A printing apparatus characterized by comprising: 
input means for inputting print data; 
5 print means having at least two mutually different 

printing mechanisms; 

determination means for determining the 
characteristics of an image for each area for print out 
by analyzing said print data inputted by said input 
10 means; and 

control means for deciding which of said printing 
mechanisms is used in accordance with the 
characteristics determined by said determination means 
to divert said print data. 
15 [Claim 2] 

v The printing apparatus according to claim 1, 

characterized by further comprising detection means for 
detecting an error condition occurring in said printing 
mechanism, and means for diverting data from the 
20 printing mechanism where an error occurs to another 

printing mechanism where no error occurs, if the error 
is detected by said detection means. 
[Claim 3] 

A control method for a printing apparatus having 
25 at least two mutually different printing mechanisms, 
characterized by comprising: 

an input step of inputting print data; 



- 3 - 
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a determination step of determining the 
characteristics of an image for each area for print out 
by analyzing said print data inputted at said input 
step; and 

5 a control step of deciding which of said printing 

mechanisms is used in accordance with the 
characteristics determined at said determination step 
to divert said print data. 
[Claim 4] 

10 The control method for the printing apparatus 

according to claim 3, characterized by further 
comprising a detection step of detecting an error 
condition occurring in said printing mechanism, and a 
step of diverting data from the printing mechanism 

15 where an error occurs to another printing mechanism 

where no error occurs, if the error is detected at said 
detection step. 
[Claim 5] 

The printing apparatus according to claim 1, 
20 characterized in that said printing means has an 
electro photographic printing mechanism. 
[Claim 6] 

The printing apparatus according to claim 1, 
characterized in that said printing means has an ink 
25 jet printing mechanism. 
[Claim 7] 
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The printing apparatus according to claim 7, 
characterized in that said ink jet printing mechanism 
heats the ink to boil and discharges the ink owing to 
its energy. 

5 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

The present invention relates to a printing 
10 apparatus and its control method. 
[0002] 

[Conventional Art] 

Conventionally, in a printing apparatus comprising 
a plurality of printing mechanisms having different 

15 characteristics such as a head for printing color data 
and a head for printing white and black data, an 
instruction for performing the printing using which of 
the heads is explicitly given by adding a special 
control code at the top of data to be switched in a 

20 host apparatus such as a computer or word processor. 

Further, if one printing mechanism becomes unprintable 
due to the reason of out of ink, the printing is 
stopped, and a lamp indicating a cause of error is 
lighted or an error is notified to the host apparatus 

25 to remove the cause of error by the user' s hands . 
[0003] 

[Problems to be Solved by the Invention] 
- 5 - 
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However, with the above related art, there was the 
drawback that it is required to know beforehand the 
characteristics of each of the plurality of printing 
mechanisms, making the processing on the host side 
5 complex, and it is required to add the control code to 
perform the processing for switching them, increasing 
the data amount. Further, when an error occurs in some 
printing mechanism, all the apparatuses in the system 
must stop the processing, making the efficiency bad. 
10 [0004] 

This invention has been achieved in the light of 
the above-mentioned problems with the related art, and 
it is an object of the invention to provide a printing 
apparatus and its control method in which the printing 

15 is performed using an appropriate mechanism by 
selecting the printing mechanism having the 
characteristics according to print data without 
increasing the data amount, and the process is not 
delayed by performing the alternative printing even 

20 when a print error occurs. 
[0005] 

[Means for Solving the Problems] 

In order to accomplish the above object, the 
printing apparatus according to the invention has the 
25 following constitution. That is, the printing 

apparatus comprises input means for inputting print 
data, print means having at least two mutually 
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different printing mechanisms, determination means for 
determining the characteristics of an image for each 
area for print out by analyzing the print data inputted 
by the input means, and control means for deciding 
5 which of the printing mechanisms is used in accordance 
with the characteristics determined by the 
determination means to divert the print data. 
[0006] 

Also, a control method for a printing apparatus 
10 according to the invention has the following 

constitution. That is, the control method for the 
printing apparatus having at least two mutually 
different printing mechanisms comprises an input step 
of inputting print data, a determination step of 
15 determining the characteristics of an image for each 

area for print out by analyzing the print data inputted 
at the input step, and a control step of deciding which 
of the printing mechanisms is used in accordance with 
the characteristics determined at the determination 
20 step to divert the print data. 
[0007] 
[Operation] 

With the above constitution, the printing can be 
performed efficiently with the printing mechanism 
25 optical for the kind of data without requiring the 
special control code for switching the printing 
mechanisms. Further, when an error occurs, the 
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alternative printing is allowed by providing error 
detection means to send an instruction to printing 
mechanism switching means. 
[0008] 
5 [Embodiments] 

(First embodiment) 

An embodiment of the present invention will be 
described below with reference to the drawings. 
[0009] 

10 Figure 1 is a diagram best showing the features of 

the invention. In Figure 1, reference numeral 1 
denotes print data input means, which is used to input 
the print data outputted through a Centronics or RS 
interface of a computer, for example. Reference 

15 numeral 2 denotes data analysis means, which analyzes 
data inputted from the print data input means 1, and 
converts it into a data format optimal for a printing 
mechanism, as needed. Further, printing mechanism 
switching means 3 performs an analysis process for 

20 selecting the printing mechanism in accordance with the 
kind of data. Reference numeral 3 denotes the printing 
mechanism switching means which performs the process 
for selecting the printing mechanism in accordance with 
the kind of data analyzed at the former stage, and 

25 passing data to it. Reference numerals 4, 5 and 6 
denote printing means with the printing mechanism 
having different characteristics, in which two or more 
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printing means may be provided in accordance with the 

system configuration. 

[0010] 

Figure 2 shows a constitution example of a system 
5 including the above configuration according to the 
embodiment of the invention. In Figure 2, reference 
numeral 201 denotes a computer which generates data to 
be printed and sends it to a printer 200. Data 
outputted from the computer 201 is sent out through a 

10 Centronics interface, for example, to the printer 200 
of this embodiment. The printer 200 is composed of two 
printing mechanisms having different characteristics. 
Those printing mechanisms include a laser beam printer 
part 202 that can print the black character using the 

15 laser beam and toner at high speed and beautifully, and 
an ink jet printer part 203 that can perform the color 
printing with the YMCK inks. Also, in this printer, 
the print paper is fed from a paper feed tray 204, and 
exhausted through the laser beam printer part 202 and 

20 the ink jet printer part 203 into a stacker 205. 
[0011] 

<Printing mechanism> 

Figure 6 is a view showing a laser beam printer 
mechanism and Figure 7 is a view showing an ink jet 
25 printer mechanism. 
[0012] 
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Figure 6 is a cross-sectional view showing the 
structure of the laser beam printer (LBP) part 202 in 
this case. 
[0013] 

5 If image data is received, it is converted into a 

video signal and outputted to a laser driver 702. 
[0014] 

The laser driver 702 is a circuit for driving a 
semiconductor laser 703, which turns on or off a laser 

10 beam 704 emitted from the semiconductor laser 703 in 
accordance with the inputted video signal. The laser 
beam 704 is directed to the right and left by a 
rotational polygon mirror 705 to scan over an 
electrostatic drum 706. Thereby, an electrostatic 

15 latent image of character pattern is formed on the 
electrostatic drum 706. After this latent image is 
developed by a development unit 707 around the 
electrostatic drum 706 and then transferred onto the 
recording paper. This recording paper is the cut paper. 

20 The cut sheets of recording paper are stored within a 
paper cassette 708 mounted on the LBP 740, fed into the 
apparatus by a paper feed roller 709 and the conveying 
rollers 710, 711, and supplied to the electrostatic 
drum 706. 

25 [0015] 

Figure 7 is a schematic view of a color ink jet 
recording apparatus IJRA to which the invention can be 
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applied. In Figure 7, a carriage HC, which engages a 
helical groove 5004 of a lead screw 5005 being rotated 
via the driving force transmission gears 5011 and 5009 
along with the positive or reverse rotation of a drive 
5 motor 5013, has a pin (not shown), and is reciprocated 
in the directions of the arrows a and b. This carriage 
HC has an ink jet cartridge IJC of each color of Y 
(yellow) , M (magenta) , C (cyan) and Bk (black) . 
Reference numeral 5002 denotes a paper pressure plate 

10 for pressing the paper against a platen 5000 over the 
moving direction of the carriage. Reference numerals 
5007 and 5008 denote a photo-coupler that is home 
position detection means for confirming the presence of 
a carriage lever 5006 in this region to change the 

15 rotational direction of the motor 5013. Reference 
numeral 5016 denotes a member for supporting a cap 
member 5022 for capping the front face of a recording 
head. Reference numeral 5015 denotes suction means for 
sucking the inside of this cap to. perform the suction 

20 recovery for the recording head via a cap inside 
opening 5023. Reference numeral 5017 denotes a 
cleaning blade, and reference numeral 5019 denotes a 
member for moving this blade back and forth, in which 
they are supported on a support plate 5018 in the main 

25 body. The blade is not in this form but may be a well- 
known cleaning blade in this embodiment. Also, 
reference numeral 5021 denotes a lever for starting the 
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suction of suction recovery, which is moved along with 
the movement of a cam 5020 engaged with the carriage. 
A driving force from the drive motor is controlled by 
well-known transmission means such as clutch switch. 
5 [0016] 

<Control of printing process> 

Figure 3 is a view typically showing one example 
of the printed result from the inventive apparatus and 
one example of the data structure for explaining a 

10 procedure according to the embodiment of the invention. 
In Figure 3, reference numeral 301 denotes one example 
of the printed result, in which it is assumed that the 
print is made as shown in Figure 3. Reference numeral 
302 denotes a typical diagram of the data structure for 

15 printing it. Data is sent from the computer 201 of 

Figure 2 via the Centronics interface to the printing 
apparatus 200, for example. Reference numerals 303, 
304 and 305 denote the printed result and the 
corresponding data which are represented to be easily 

20 understood. In this example, the part of 303 is the 
character string printed in red, in which data is 
composed of text code strings. The part of 304 is also 
composed of the character strings, but printed in black. 
The part of 305 is color image data, which is in the 

25 form of binary data representing the gray scale 

information of each color of RGB. For the sake of 
explanation of this embodiment, only the necessary 
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parts are described in this data structure, to which 
various kinds of information such as printing position 
and character size may be added. 
[0017] 

5 Figure 4 is one example of a procedure 

corresponding to the data analysis means 2 and the 
printing mechanism switching means 3 as shown in Figure 
1. Referring to Figure 4, the procedure will be 
described below. 
10 [0018] 

First of all, at step S401, print data is acquired. 
Herein, to make the following procedure clear, print 
data is acquired in blocks for each data type in Figure 
3. The block 303 is firstly acquired. Next, at step 

15 S402, the type of acquired data is determined to make a 
diversion process for the following steps. Since the 
block 303 is the character data, the operation goes to 
step S403. At step S403, it is determined whether the 
color of data is black only or contains any other color. 

20 In this case, since data is red, the operation goes to 
step S407. At step S407, an expansion process into bit 
map information is performed by referring to the CG 
code stored in a ROM, for example, from the code 
information of character data. Next, at step S409, the 

25 expanded data is sent out to the ink jet printer part 
203 having the characteristics that can print the 
expanded data in color. Next, at step S406, it is 
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determined whether or not all the data is printed, in 
which if not, the operation returns to step S401. 
[0019] 

Subsequently, the next data of one block is 
5 acquired in the same manner at step S401. Herein, the 
block 304 is acquired. At step S402, the data type is 
discriminated. In this case, since the data type is 
the character, the operation goes to the next step S403. 
At step S403, the data color is discriminated. In this 

10 case, since the color is black, the operation goes to 
step S404. At step S404, the code information is 
expanded in the same manner as at step S4 07. In this 
case, the code information is sent out to the laser 
beam printer part 202 that can perform the printing at 

15 high speed and beautifully. Next, at step S406, it is 
determined whether or not the printing is ended. In 
this embodiment, since there is the next block, the 
operation returns to step S401. 
[0020] 

20 Next, the block 305 is acquired at step S401. 

Since the data type, which is judged at step S402, is 
the color image, the operation goes to step S408. At 
step S408, the multi-value data of color image is 
expanded into binary data printable on the printer, 

25 using a density pattern method or a dither method, for 
example. At step S409, the binary data is sent out to 
the ink jet printer that can perform the printing for 



- 14 - 



JPA08-185290 



the color data. Next, at step S406, the print data is 
ended in this example, whereby the process is ended. 
[0021] 

In the above manner, the printing can be performed 
5 by selecting the mechanism suitable for the 

characteristics of the character or image to be printed 
on the printing apparatus. Therefore, it is 
unnecessary to send data specifying which of the 
printing mechanisms is used to perform the printing to 

10 the printing apparatus, whereby the data amount can be 
prevented from increasing. 
{Second embodiment) 

Though in the first embodiment as described above, 
a switching instruction from the printing mechanism 

15 switching means 3 is made in accordance with the type 
of data analyzed by the data analysis means 2 as shown 
in Figure 1, the printing may be performed by adding 
means for detecting an error in the printing mechanism, 
even if a certain printing mechanism cannot perform the 

20 printing, as described below. 
[0022] 

Figure 5 is a diagram in the case which means for 
detecting an error in the printing mechanism is added. 
In Figure 5, reference numeral 1 denotes print data 
25 input means, which is used to input print data 

outputted via a Centronics or RS232C interface of the 
computer. Reference numeral 2 denotes data analysis 
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means, which analyzes data inputted from the input 
means 1, and converts it into a data format optimal for 
the printing mechanism, as needed, or further performs 
an analysis process for selecting the printing 
5 mechanism according to the type of data in the printing 
mechanism switching means 3. Reference numeral 3. 
denotes the printing mechanism switching means, which 
passes data to the printing mechanism. Also, it has a 
function of automatically switching the printing 

10 mechanism to another normal printing mechanism, if an 
error in the printing mechanism is detected by error 
detection means 7, as will be described later. 
Reference numerals 4, 5 and 6 denote printing means 
with the printing mechanisms having different 

15 characteristics, in which two or more printing means 

may be provided in accordance with the configuration of 

the system. 

[0023] 

If an error such as out of ink, for example, 
20 occurs in the printing means, the error detection means 
7 detects the error, and informs the printing mechanism 
switching means that the error occurs. In this case, 
the printing mechanism switching means 3 reanalyzes the 
expanded data in accordance with the printing mechanism 
25 that performs the alternative printing. 
[0024] 
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Figure 8 is a flowchart showing a process where an 
error occurs in the laser beam printer (LBP) part 202. 
In the first embodiment, since data other than the 
black character data is processed in the ink jet 
5 printer part 203, the printing process in the ink jet 
printer part 203 cannot be alternatively performed by 
the monochrome LBP part 202. Therefore, the 
alternation of the printing mechanisms occurs only in 
the case where an error occurs in the LBP. 
10 [0025] 

In Figure 8, if the occurrence of an error is 
informed from the LBP part 202, the printing by the LBP 
part is canceled (step S801) . The data is expanded 
again for the ink jet printer part 203 (step S802) . 

15 This is because the recording density may be varied as 
the mechanism is different. If the same bit map data 
can be directly appropriated, it is unnecessary to 
expand the data again. Finally, the expanded data is 
sent out to the ink jet printer part to perform the 

20 alternative printing (step S403) . 
[0026] 

The alternative printing for the error can be 
implemented in this manner, whereby the printing can be 
continued without waiting for the recovery of the 
25 printer. 
[0027] 
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The invention may be applied to a system composed 
of plural units, or an apparatus composed of one unit. 
Also, the invention is also applicable to the case 
where it is achieved by supplying a program to the 
5 system or apparatus. 

[Advantages of the Invention] 

As described above, the printing apparatus and its 
control method according to this invention have the 
advantage that the printing can be performed using an 

10 appropriate mechanism by selecting the printing 

mechanism having the characteristics according to print 
data without increasing the data amount, and the 
process is not delayed by performing the alternative 
printing even when a print error occurs. 

15 [0028] 

[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a block diagram showing the 
configuration of an apparatus according to an 
20 embodiment of the present invention. 
[Figure 2] 

Figure 2 is a typical view showing, for the sake 
of explanation of the embodiment, one example of the 
apparatus according to the embodiment. 
25 [Figure 3] 
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Figure 3 is a typical view showing, for the sake 
of explanation of the embodiment, the print result and 
the structure of print data. 
[Figure 4] 

5 Figure 4 is a flowchart showing a procedure for 

the sake of explanation of the embodiment. 
[Figure 5] 

Figure 5 is a block diagram showing another 
configuration of the apparatus according to the 
10 embodiment. 
[Figure 6] 

Figure 6 is a view showing a mechanism of a laser 
beam printer. 
[Figure 7] 

15 Figure 7 is a view showing a mechanism of an ink 

jet printer. 
[Figure 8] 

Figure 8 is a flowchart showing a procedure for 
the sake of explanation of the embodiment. 
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Figure 1 

1 Print data input means 

2 Data analysis means 

3 Printing mechanism switching means 

5 4 Printing mechanism 1 {printing means) 

5 Printing mechanism 2 (printing means) 

6 Printing mechanism 3 (printing means) 

Figure 2 
10 201 Personal computer 



Figure 3 

303 Data type = character 
Data color = red 
15 304 It's fine today. 

Data type = character 
Data ■ color = black 
Data = 

305 Data type = color image 
20 Data = 



Figure 4 

5401 Acquire print data of one block. 

5402 What is data type? 
25 S403 Is data color black? 

5404 Expand code information. 

5405 Send data to laser beam printer. 
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5406 Is print data ended? 

5407 Expand code information. 

5408 Binarization process 

5409 Send data to ink jet printer. 



Figure 5 

1 Print data input means 

2 Data analysis means 

3 Printing mechanism switching means 

10 4 Printing mechanism 1 (printing means) 

5 Printing mechanism 2 (printing means) 

6 Printing mechanism n (printing means) 

7 Error detection means 



15 Figure 8 

#1 LBP error 

5801 Cancel print data of laser beam printer. 

5802 Expand code information for ink jet printer. 

5803 Send data to ink jet printer. 
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